Abstract
Introduction
Fluctuations between shortages of skills in certain fields and an oversupply in others reflect the long-standing nervousness on the supply side involving skills supplied by higher education institutions on the one hand, and the demand side involving skills required by employers and the general requirements and expectations of the markets, on the other. The unsteadiness between the supply by education institutions and the demands by employers is becoming a concern because of the burgeoning demand for higher education, a corresponding increase in graduate unemployment, as well the changing nature of employment in the new economy. Two issues that form the thrust of this article are first, the extent to which tertiary institutions should align their offerings and programmes to the narrow and short-lived demands of employers or whether students should rather be provided with disciplinary content, general principles and knowledge that can be applied in diverse contexts and times. The second issue relates to the quality of school education, the choice of subjects by students, the changing nature of employment, as well as a stronger focus on guidance and counselling to address the acute shortage of skills in some areas and an oversupply in others.
This article begins by discussing theoretical and conceptual discussions on forecasting supply and demand, together with the challenges and critiques of these that draw on the economics of education in the 1960s and 1970s with their related policy responses. It then proceeds with a discussion of quality education and subject choice in increasing the number of students with good pass rates in mathematics, the physical sciences and technology using the 2009/2011 pass rate figures in these subjects in South Africa. The next section is on the connection between matching and guidance and conselling highlighting the limitations inherent in this connection. Lastly, the article presents discussions and implications for theory and practice and thereafter, draws conclusions. Statistical data for this article were collected from primary and secondary sources including policies and legislations, the relevant literature, professional councils and from research units on the topic. Mark Blaug's (1976) theoretical and conceptual framework has been adopted to scaffold discussions in the paper.
The Ministry however, remains mindful that the school system is not at present, able to produce large numbers of matriculants who have the required proficiency in mathematics, which is generally a prerequisite for entry into these programmes (DoE 2001) . The former deputy president of the Republic of South Africa spoke about the negative impact of the lack of matching in the previous administration, arguing that the phenomenon of unemployed graduates, who are without abilities to self-employ and self-determine, after spending three to four years of post secondary education, is an indication of the problems in our education at a tertiary level (Mlambo-Ngcuka 2006) . According to Mlambo-Ngcuka:
The curriculum developers are not paying enough attention to issues of relevance and ensuring that we all pay attention to the skills and competencies learners require when they come out of higher education… we need a skills revolution in the curriculum of tertiary education. (Mlambo-Ngcuka 2006) In seeming support of matching, Higher Education South Africa (HESA) commissioned a pilot study to examine the expectations of employers and to evaluate the quality of graduates produced by higher education institutions (Griesel & Packer 2009 ). HESA hoped that the outcomes of the study would provide useful data to inform debate and engagement with industry and furthermore, to establish an empirical benchmark against which to conduct periodic future reviews in terms of what employers expect from higher education institutions (Griesel & Packer 2009) . In this study therefore, HESA was mindful of the seeming gap between the outcomes of higher education (in terms of quality, type and quantity of graduates), and the needs of the economy (Yorke 2006, 10; Harvey 2001) .
Similarly, the Minister of Higher Education and Training, Nzimande noted that industries such as engineering, life and physical sciences, animal and human health and teacher education were experiencing a skills shortage (Grobbelaar 2011p.9) . The Minister observed that South African universities produced only 8 427 engineering graduates in 2009 and that 15 00 graduates would be needed in engineering fields by 2014 (Grobbelaar 2011, p.9) . Minister Nzimande contends that the government needs more detailed information about the shortage of skilled university graduates before it can address the problem (du Plessis 2009). The ministry argues that 'programmes' offered by Sector Education and Training Authorities (SETAs) require input from the labour market, as well as vehicles for matching potential learners to opportunities.
Quality of Education and Subject Choice
Forecasting and matching supply planning policy with the demand for skills required by employers is inextricably linked to the quality of education and subject choice at school level which, in turn, determine qualifications and subject choices at university levels.
Consequently, the issue of, in what fields students qualify to enrol at tertiary level is entirely dependent on the quality of education, curricula and subject choice, and the quality of students completing matric and entering tertiary institutions. It is therefore both the quantity and quality of students completing matric with adequate knowledge of mathematics and the physical sciences that seem to be the major source of the problem of a shortage of scarce skills, thus leading to a skills deficit. Accordingly, the current outcry about the shortage of skills in some categories of occupations and professions and the oversupply in others can be attributed to a number of factors. For example, research has observed that various firms have pointed out that they believe the poor quality of education at school level, especially in mathematics and science is to blame for the low enrolment numbers in key study areas, as well as the poor academic performance of students in general (Daniels 2006) . Daniels further observed a perception among employers that current educational subsidies are causing institutions to focus on enrolling large numbers of students, rather than on the quality of education (2006) .
In writing about the need to increase the pool of graduates in the area of math sans science, Jawitz et al. (2000) argue that the country should increase the throughput of engineering professionals (particularly students from the poorer sections of society), previously excluded from participation in the higher education sector in South Africa. To accomplish this, it is necessary to improve mathematics and physical science teaching in schools and encourage more school learners to consider careers in engineering (Jawitz et al., 2000) .
Du Toit and Roodt (2009) also maintain that while there have been talks for universities to increase the size of their engineering faculties in South Africa, the potential pool of candidates for higher education institutions has not increased sufficiently, especially in respect of those with HG (higher grade) passes in mathematics and the physical sciences.
The negative impact of poor quality teaching and the choice of subjects on shortages in the engineering profession was articulated by Du Toit and Roodt as follows: i)The low number of matriculants who pass Grade 12 with higher grade (mathematics and physical science) and thus qualify to pursue engineering studies; ii) The quality of mathematics and science knowledge that these students bring with them to the university context; iii) The relative attractiveness of other professional study programmes such as medicine and commerce, which compete for students from the same limited pool of matriculants; and, iv) Low output rates for higher education (2009) .
When addressing the press conference on the 2010 results, the Minister of Basic Education expressed some optimism of increasing the pool of students who can take mathematics and the physical sciences at tertiary level. The Minister had this to say:
I am particularly pleased with the increase by 1, 4% and 11% in the pass rate in mathematics and physical science, respectively. The number of learners who passed Accounting has also increased by 1.3% compared to the past two years. These results have shown that through dedication, hard work and commitment, the basic education system will improve the levels of learner attainment and achieve the objectives of schooling by 2025. (Motshekga 2010, p.8) The Minister further pointed out that in 2010 more learners registered for mathematics (maths) (296 659) than for mathematical literacy (284 309) compared to the 2009 cohorts. However, the expressed optimism about increased number of students who registered for maths is misleading because, far fewer pupils ended up with a maths pass (124 749) than a mathematical literacy pass (241 576). This means that the maths pass rate has stayed the same for 2009 and 2010 at 46 percent, but the mathematical literacy rate dropped from 79 to 75 percent (Serrao et al., 2010) . Table 1 The maths pass-rate declined to 46.3%, but at only 104,033 passes in 2011, the reality is that only about 1 in 5 of all matriculants achieved a pass in maths. Accordingly, just 21% of all those who wrote matric got above 30% for mathematics. When one considers that mathematics is a crucial skill and a gateway to science, medicine, commerce, engineering and many other vital parts of the economy, this trend is extremely worrying. Maths literacy, whilst useful, is not a substitute (Hodgson 2012) .
Similarly, statistics in Table 2 show the number of students who obtained symbols A-C in mathematics and science for 2007 to 2009. The National Senior Certificate examination results for mathematics, mathematical literacy and physical science in 2009 and 2011 discussed tell a story about the nature of the school curriculum as a factor influencing the provision of scarce skills.
The reality is that progress in terms of the pass rates of matric students in mathematics and science from 2006 to 2011, has been conservative and in fact, has been on a sliding scale. Statistics reveal that the number of matriculants who qualify for admission to fields of study such as engineering, life sciences and medicine remains bleak. The implication of this trend is therefore that even with the most reliable forecast the schooling system will not be able to meet the demands for skills in these areas. Tables 1 and 2 reveal that the pool of school leavers who are suitably qualified to enter engineering programmes is stagnating, if not shrinking and of these, only a small subset are choosing to study engineering. This situation is not improving, despite the unprecedented increase in government resources to students in the form of bursaries and loans, especially in the area of Science Engineering and Technology (SET). When this group enters higher education institutions, many of them experience difficulties due, at least in part, to the poor school backgrounds that some of them have come from (Jawitz et al., 2008) . Du Toit and Roodt (2009) concur that despite the good intentions of the policy of introducing maths literacy this has not assisted with the creation of a pool of potential candidates for higher education institutions who have higher grade passes in maths and physics. Table 3 , on the other hand, provides a conservative percentage increase in the proportion of graduates in science, engineering and technology. The table shows that it will take the country fifteen years to increase the number of graduates in SET by only 1%. It is therefore indicates that there is conservative growth in these subjects, despite the increased government allocation of resources in these fields. Lawless (2005) observes that there has been only a marginal increase in the absolute number of engineers graduating from South African universities over the past 20 years, although there is a significant increase in the number of other engineering professionals qualifying from universities of technology (formerly technikons) over the same period. At the same time, there has however, been a fairly dramatic shift in the demographic composition of the student bodies at these institutions.
Jawitz et al. observe that at universities of technology there has been a dramatic increase in those studying towards engineering qualifications (Lawless 2005) , at least in part, due to the introduction of the Bachelor of Technology (B.Tech)degree but the throughput rates from the engineering programmes at these institutions seem to be relatively low (Jawitz et al., 2008) .
With regard to the school context, the actual quality of mathematics and physical science teaching appears to have changed little since the early 1990s, despite a unification of the education system and a number of curriculum changes (Lawless 2005) . Furthermore, there is, according to Lawless, a widening disparity between schools that were well funded for certain sections of the South African population (which have become officially desegregated) and those that were designated for the poorer sections of society and were poorly funded before the democratic changes of 1994 in South Africa (and continue to serve the poorest sectors of the population, by far the largest part of the school-going population).
Matching and Guidance and Counselling
A growing trend is emerging that attributes the lack of a match between the supply side with the demand side to ineffective student guidance and counselling both at school level and when students apply for places at tertiary institutions.
The clarion call for effective career guidance and counselling to assist students in making wise choices of careers in higher education is shared by the ministry of higher education and training, professional bodies and academics (Grobbellaar 2011). Mabena (1997, p.7) similarly attributed the shortage of African accountants to the lack of knowledge on career guidance and knowledge in the careers related to the accounting profession by students from the African community in South Africa. In this study, 84% of the respondents said that the main reason for the small number of Africans in the profession was a lack of career guidance in schools (Mabena 1997, p.7) . Sadler concurs that career guidance counsellors have an influence as far as students' early career decisions are concerned. She noted SAICA's concern that teachers do not encourage their best students to study accountancy, and that was the reason for the Institute forming a teachers' enrichment project (Sadler undated, 12) . Table 4 reflects the responses of students on why there has been a small number of African Chartered Accountants in South Africa. The table suggests that a lack of career guidance tops the list of reasons why black students are not keen to make Chartered Accountancy (CA) a career. A lack of career guidance is followed by a lack of knowledge about the profession, with a lack of training ranking lowest. 
Source: Sadler undated
Similarly, Jawitz et al. (2000) argue that the lack of guidance and counselling is one of the contributors to why female African students in South Africa are not taking engineering at university level and as a career. The general agreement seems to be that learners need to be guided prior to enrolment at university on both the best match of their interests and abilities with occupational requirements, as well as on their best prospects for employment and decent remuneration. The ministry of higher education has added its voice to the chorus about the importance of guidance and counselling.
Du Toit and Roodt (2005) argue that the underlying reasons behind career choice by students are complex, in that it is not the choice of the individual alone, but of his/her family as well. Policies relating to career guidance in this regard would refer only to the development or improvement of comprehensive information systems that could inform people of all the available possibilities for upgrading their skills and qualifications. Career guidance policy should primarily be directed towards the development of services and systems that can enhance the notion of lifelong learning which has become a reality in the world-of-work over the past few years. This means that services are not only needed at one specific point in time, but should be made available to people across their work-life span whenever they need them. Career guidance policy should furthermore, strive to augment labour market efficiency. People should have access to information about the labour market in order to make informed decisions and to be absorbed into the labour market in positions where they can apply their skills effectively. Finally, career guidance policy should also aim to improve social equity, one of the major problems many developing countries face. Everyone should have access to information and services according to his/her specific needs throughout his/her work-lifespan. If career guidance policies are planned and developed within this framework, the value of these policies as a developmental instrument will certainly increase. In developing countries change can be very rapid and often profound. Consequently, there is a greater need to keep career and employment information flowing at all levels and across all sections of the community (du Toit 2005).
Discussions and Implications for Theory and Practice
The conventional manpower supply-and-demand economic model that characterised educational planning policies in the 1960s and 1970s seems to have made a comeback in the debates about a shortage of skills in certain areas and the oversupply in others in South Africa. While the conventional models gave prominence to forecasting and predictions, these models have evolved overtime into matching the supply-demand side by higher education institutions, with the demand side of the market and employers. Accordingly, a matching model has become generally embraced globally and in South Africa in educational planning, as well as in the discussions on the supply and demand sides in relation to the challenge of the shortage of skills in certain areas and the oversupply in others. Closely related to the claim that higher education institutions should match their career offerings with the expectations and requirements of the market, is the emerging argument that matching is currently weakened by a lack of adequate career guidance and counselling to students about skills needed, and which will be needed by employers in future. It is thus often claimed that, armed with adequate information about skills demanded by employers and the available places in the various professions, students will be able to choose wisely when they have sufficient knowledge of areas where there are shortages and where there are surpluses.
The remaining part of this paper deals with the critical discussions on the ongoing use of supply and demand, matching, the role of career guidance and counselling, subject choice and the quality of education in the changing nature of employment and the new economy in South Africa.
Matching is still a dominant policy mode on how to provide the necessary skills to employers, as well as making students employable (cf Daniels 2006; SAICA 2008; DoE 2001; Griesel & Packer 2009; Grobbelaar 2011, p.9) .
Similarly, Business South Africa (BUSA) and other commentators endorse this view that while university graduates are well trained it could take years before they acquire the necessary skills needed to navigate the business environment (du Plessis 2009).
Despite inaccuracies in both the supply and demand models and their modified versions, the matching model identified by previous studies and commentators remain as controversial as they were thirty years ago, primarily because of the changing nature of employment in the new economy.
In one of his seminal works Blaug, on whose framework much of what is discussed below draws on, provides a critical assessment of conventional manpower forecasting and came to the conclusion that manpower which forecasts whatever form it takes, remains inherently problematic (Blaug 1976; Chapt.5 ). Blaug attributes this to imperfections in the market or market elasticity, the lag in market effect, together with market failures that occur from time to time (1976). The reservations expressed by Blaug though rarely examined, apply equally closely to the matching approach generally embraced in South Africa.
Blaug correctly points out that one of the problems of manpower forecasting, and this can also be said of matching, is the length of time it takes to produce professions, so much so, that by the time these people are qualified after five to seven years, the demands in the markets have changed threefold (Blaug 1976, p.138) . Blaug argues that manpower forecasting is particularly unreliable where students specialise early on in their studies, even if they are provided with the best vocational guidance and counselling. He further argues that the situation is lightly to be better where students are allowed to choose their subjects once they have gained admission to a university (ibid, p.215). Drawing from Blaug's work therefore, I argue that the current confidence in student guidance and counselling, coupled with early specialistion in South African education, is unlikely to assist in increasing the pool of students who can take mathematics, science, engineering and technology (MSET) at university level
In the light of the arguments above, the current trend in South Africa to attribute mismatches between what schools and higher learning institutions produce, and what employers and the market expect is simplistic and unlikely to improve practice. The belief is one-dimensional because specialisation in the early stages of schooling limits students' choices for what they can register at tertiary institutions. For example, students in South Africa have a choice of whether they wish to take science, accounting, mathematics, or mathematical literacy and physics in their last three years of high school. Having a choice, students naturally do not often enroll for these fields.
Furthermore, Blaug's suspicion as to whether subject choice would improve if students were provided with adequate information form guidance and counseling about the demands of a particular profession is a key consideration for policy making. Blaug further advises that this information would be of little value as "students are in the same position as oligopolists who cannot decide what price to charge without knowledge of the prices that rivals will be charging" (Blaug 1976, p.164) . It is therefore not enough in terms of this dictum to tell students about the demands in certain professions; for example, in engineering or accountancy, without also telling them about the probable supply in these professions. In addition to this information therefore, students need to be provided with the knowledge of both, because if the shortage is focused upon, students need not worry about their aptitude in a particular field as they will find employment in any case. If however, the forecast suggests that there will be a buyers' market (where institutions overproduce students for a particular profession) then students need to pay stricter attention to their own occupational aptitudes (Blaug 1976, p.164) .
In addition to the negative effects of early specialisation by students in South Africa is the introduction of mathematical literacy. It appears from a policy perspective that mathematical literacy was introduced to address a national outcry that insufficient learners, especially black students, do not have maths at matric level and that this tends to undermine the broadening of access of these communities to fields that require mathematics. This reality is that the introduction of maths literacy has not contributed positively to broadening the pool of students with respectable marks in mathematics and the physical sciences so that they may enrol for these fields and address the scarcity in them. In fact, the majority of students who pass maths literacy do not qualify to enrol for the very areas where the scarcity of skills is acute including engineering, physical science and accounting, at university level. However, as the tables above suggest, maths literacy has instead worsened the situation of students who take this subject at matric level because it is not recognised by universities as being on the same level as mathematics. Consequently, while maths literacy might have increased the matric pass rate, this maths literacy seems to reinforce the inequities of outcomes in at least two ways. First, in response to the Ministry of Education, there is the pressure for schools to improve their matric pass rate and most students are encouraged to take mathematical literacy in order to increase their pass rate. Second, it is the African pupils admitted in formally privileged schools that are now open to all population groups that are usually encouraged to choose mathematical literacy to increase the pass rates at these schools.
Equally counterproductive, in trying to broaden the pool of students with decent marks in mathematics and physical science is the seeming lowering of the pass percentage, where students are expected to obtain only 30% to pass and 40% as a good pass. The reality is that, the 30% and 40% pass in mathematics and physical science serve only to create unrealistic expectations that students can enrol for qualifications and programmes that require a pass in maths, science engineering, accounting and medicine at university level, when in fact, this is not the case.
This and other factors including poor subject choice and early specialisation at school level, then subsequently at undergraduate level, explain the perennial problem of shortage of places for students at university at the beginning of each year. In fact, the stark reality is that mathematical literacy seems to undermine the gains made over the last seventeen years to increase the number of blacks in science, engineering and technology (SET).
Thus, the destiny of most students, especially those who come from poor communities and schools in townships, where most of them are staffed with unqualified teachers, have weak school governing and management structures, is decided long before they complete their high school education. This trend explains why the pool of matriculants qualified to enrol for mathematics, accountancy and physics remains small, despite substantial increases in resources allocated to education by various means including, government bursaries, and a non-fee paying policy and increased input into the National Student Financial Aid Scheme of South Africa (NSFAS) for tertiary students.
Conclusion
In this article, we examined the challenges of the fluctuations between the shortage of skills in certain categories and the oversupply in others in the context of a long-standing uneasiness between the supply from higher education institutions, and the demand from employers in South Africa. We argue firstly, that while the conventional model of manpower forecast of the 1960s and 1970s showed some weaknesses, its modified version (matching) continues to shape policy and practice on the supply of educational services by tertiary institutions and the skills demanded by employers. We further argue that the term 'matching', generally embraced as a policy of educational planning, differs in degree but not in kind from the traditional manpower forecasts and predictions of certain skills required by employers in the 1960s and 1970s. Accordingly, matching we argue, has similar intrinsic inadequacies to those of the traditional manpower forecast and that policy makers need to be wary about the extent to which matching is a reliable strategy for closing the gap between the supply and demand skills needed by employers, especially in the current changing nature of employment and the new economy in South Africa and elsewhere. We propose that while higher education institutions should listen with one ear to the employers, they should take note with the other of the provision of principles, concepts and knowledge about skills demanded by the different business fields, because the requirements of employers are short-lived and change rapidly.
We also explored the inherent deficiencies of early specialisation at high school and at undergraduate level as is the case in South Africa as it (specialisation) militates against efforts of broadening the pool of students who qualify to enrol for occupational careers in engineering, accounting and mathematics. Additionally, we argue that learners at school level and the most able students at undergraduate level should be exposed to pure maths, physics and accounting and be allowed to specialise only at postgraduate level. There seems to be no compelling explanation why all students cannot do maths, physics and accountancy at school level and at university level, unless it is assumed that South African children have no inherent capability of doing these subjects. Rather than lowering the pass rate therefore, pupils in schools should all be required to take mathematics and physical science and teachers responsible for these subjects need to be retrained in the content, disciplinary knowledge in these subjects (the what), as opposed to the how, which seems to dominate teacher training following the introduction of outcomes-based education and its variations.
We also question the motive for introducing mathematical literacy in South African schools, arguing that this move only serves to exclude learners from gaining access to science, engineering, technology and accounting where shortages are always felt. Considering the historical inequities in the education system, students who choose mathematical literacy often come from poor family backgrounds and poor quality schools. We argue further that these pupils are often encouraged to take mathematical literacy to ensure that these schools attain a better pass rate, regardless of the quality of such pass rates. It does appear therefore, that the introduction of maths literacy is a case of taking three steps backwards when dealing with issues of producing enough quality students and graduates who can take their rightful place in scarce fields. In terms of addressing equity and social participation in the economic development of the country, this step may also be viewed as regressive.
Lastly, we raise questions about the growing tendency to blame the lack of guidance and counselling for students who are entering tertiary education as the main contributor to the current problem of a mismatch between the shortages of skilled people in certain categories and an oversupply in others. We raised two caveats on this matter: first, guidance and counselling has little impact on subject choice, if such a choice is encouraged at an early stage at school level, as is the case in South Africa. Second, guidance and counselling which should provide students with information about jobs that are likely to be needed without, at the same time, providing them with a probable supply in that profession is not going to make any difference.
